. Additional data on the genetic screen. (A) Morphology defect, EE distribution, and motility in kinesin-3-null mutants (Kin3) and in a temperature-sensitive dynein mutant (Dyn2 ts ; Wedlich-Söldner et al., 2002a) . Kinesin-3 and dynein counteract in EE motility (Wedlich-Söldner et al., 2002b; Lenz et al., 2006) . In the absence of kinesin-3, the EEs accumulate at minus ends near the subapical nucleus (Kin3, arrowheads), whereas EEs accumulate at plus ends near the hyphal tip after inactivation of dynein (Dyn2 , green in overlay), and no association with MTs is seen (Tub1, red in overlay). Note that this result does not exclude a weak or transient interaction between Hok1 and MTs. Images were adjusted in brightness, contrast, and  settings. (B) Contrast-inverted kymographs showing retrograde motility of GFP 3 -labeled dynein heavy chain in control cells and hok1 mutants. Images were adjusted in brightness, contrast, and  settings. (C) Anterograde motility of mCherry-Rab5a-labeled EEs and kinesin-1-delivered dynein heavy chain. EEs do not carry dynein while being transported by kinesin-3, which confirms previous observations (Schuster et al., 2011b) . (D) Diagram showing the domain structure of um10821 (UmFhp1) and um00451 (UmFts1). Domains were identified using the Pfam server, and the probabilities are indicated. For accession numbers, see Materials and methods. (E) Contrast-inverted kymographs of mCherry-Rab5a, Fts1-GFP, and Fhp1-GFP. The Hok1-interactiong proteins localize on moving EEs, suggesting that they form a membrane-associated complex with Hok1. Note that a similar complex was described in human cells (Xu et al., 2008) . Horizontal bars are in micrometers, and vertical bars are in seconds. Lenz et al., 2006 , Schuster et al., 2011a . No preferential turning point was identified in subapical parts of the unipolar MT array. This suggests that anterograde to retrograde turning is a stochastic process. Bars represent data from two experiments and are means ± SE; sample size is indicated. No significant difference was found; P = 0.6601, Kruskal-Wallis test. Bars are in micrometers. Analyze colocalization with EEs S5 C Table S2 . Primers used in this study
Motility of EEs in control cells and mutants of U. maydis. EEs were labeled by expressing GFP-Rab5a (Fuchs et al., 2006) . In control cells (control), the organelles are constantly moving in a bidirectional fashion. Motility is blocked in EMD5 mutants (EMD5) but largely restored when an intact Hok1 protein is introduced into the mutant (EMD5 + Hok1). Deletion of hok1 abolishes endosome motility. Immobile clusters of endosomes concentrate at the cell pole, where the plus ends of the MTs are located (Schuster et al., 2011a) . Cells were placed on an agar cushion, and image series were taken immediately using a charge-coupled device camera (CoolSNAP HQ 2 ; Photometrics) and a laser-based inverted microscope (IX81 [Olympus] equipped with a VS-LMS4 Laser Merge System [Visitron Systems] and controlled by the software MetaMorph). Frames were taken every 150 ms for 29.9 s. Images were adjusted in brightness, contrast, and  settings. Time in seconds and milliseconds; bar is in micrometers.
Video 2. Localization of Hok1-GFP on mCherry-Rab5a-labeled EEs in hyphal cells of U. maydis. Hok1-GFP (green) is always present on the bidirectionally moving organelles (red). Cells were placed on an agar cushion, and image series were taken immediately using a charge-coupled device camera (CoolSNAP HQ 2 ; Photometrics) and a laser-based inverted microscope (IX81 [Olympus] equipped with a VS-LMS4 Laser Merge System [Visitron Systems] and controlled by the software MetaMorph). Frames were taken every 150 ms for 14.9 s. Images were adjusted in brightness, contrast, and  settings. Time in seconds and milliseconds; bar is in micrometers. PX was fused to GFP (green) and coexpressed with mCherry-Rab5a (red). PX-dependent targeting of the N-terminal part of Hok1 to EEs rescues the motility of EEs and partially restores morphology. This suggests that the C terminus targets Hok1 to endosomes but has also minor roles in Hok1-dependent control of bidirectional motility. Cells were placed on an agar cushion, and image series were taken immediately using a charge-coupled device camera (CoolSNAP HQ 2 ; Photometrics) and a laser-based inverted microscope (IX81 [Olympus] equipped with a VS-LMS4 Laser Merge System [Visitron Systems] and controlled by the software MetaMorph). Frames were taken every 150 ms for 14.9 s. Images were adjusted in brightness, contrast, and  settings. Time in seconds and milliseconds; bar is in micrometers.
Video 4. Co-visualization of cytoplasmic dynein and EEs in hyphal cells of the mutant hok1. Dynein, labeled with the heavy chain protein GFP 3 -Dyn2 (green), leaves the hyphal tip, but no retrograde movement of mCherry-Rab5a-labeled EEs (red) occurs. The subapical regions of the cell were photobleached to avoid signal interference. This treatment did not harm retrograde motor or EE motility (Schuster et al., 2011b) . Cells were placed on an agar cushion, and image series were taken immediately using a charge-coupled device camera (CoolSNAP HQ 2 ; Photometrics) and a laser-based inverted microscope (IX81 [Olympus] equipped with a VS-LMS4 Laser Merge System [Visitron Systems] and controlled by the software MetaMorph). Frames were taken every 150 ms for 10.4 s. Images were adjusted in brightness, contrast, and  settings. Time in seconds and milliseconds; bar is in micrometers.
Primer
Sequence 5 → 3 Table S2 . Primers used in this study (Continued)
Video 5. Co-visualization of Hok1 and EEs in hyphal cells of the mutant hok1. Hok1 1-624 was fused to GFP (green) and coexpressed with mCherry-Rab5a (red). The Hok1 1-624 protein is missing the C-terminal region and therefore is not able to interact with the endosomes. However, it is still moving in retrograde direction, suggesting that it binds to dynein. The subapical regions were photobleached to avoid signal interference. This treatment did not harm retrograde motor or EE motility (Schuster et al., 2011b) . Cells were placed on an agar cushion, and image series were taken immediately using a charge-coupled device camera (CoolSNAP HQ 2 ; Photometrics) and a laser-based inverted microscope (IX81 [Olympus] equipped with a VS-LMS4 Laser Merge System [Visitron Systems] and controlled by the software MetaMorph). Frames were taken every 150 ms for 11.1 s. Images were adjusted in brightness, contrast, and  settings. Time in seconds and milliseconds; bar is in micrometers.
Video 6. Co-visualization of Hok1 and cytoplasmic dynein in hyphal cells of U. maydis. Hok1 1-624 was fused to GFP (green) and coexpressed with the dynein heavy chain protein mCherry 3 -Dyn2 (red). Both proteins colocalize during retrograde motility, which supports the notion that the N-terminal region of Hok1 is able and sufficient to bind to the retrograde transport machinery. Cells were placed on an agar cushion, and image series were taken immediately using a charge-coupled device camera (CoolSNAP HQ 2 ; Photometrics) and a laser-based inverted microscope (IX81 [Olympus] equipped with a VS-LMS4 Laser Merge System [Visitron Systems] and controlled by the software MetaMorph). Frames were taken every 150 ms for 1.4 s. Images were adjusted in brightness, contrast, and  settings. Time in seconds and milliseconds; bar is in micrometers.
Video 7. EE distribution and motility in hyphal cells of U. maydis, expressing peptide pHk1 . EEs were labeled with GFP-Rab5a. After 2-h expression, organelle motility is strongly reduced, and clusters of endosomes appear near minus ends in subapical regions. In addition, the run length of organelle motion in the middle is reduced, and their motility in the apical region of the cell is almost abolished. Motility in the middle part of the cell is driven by kinesin-3 (Schuster et al., 2011a) . This and the localization of the endosome clusters near minus ends indicate that Hok1 controls kinesin-3 activity. The arrowhead indicates a central cluster of EEs. Cells were placed on an agar cushion, and image series were taken immediately using a charge-coupled device camera (CoolSNAP HQ 2 ; Photometrics) and a laser-based inverted microscope (IX81 [Olympus] equipped with a VS-LMS4 Laser Merge System [Visitron Systems] and controlled by the software MetaMorph). Frames were taken every 150 ms for 14.9 s. Images were adjusted in brightness, contrast, and  settings. Time in seconds and milliseconds; bar is in micrometers.
Video 8. Colocalization of Hok1 and EEs in hyphal cells of the mutant hok1. Hok1
HsH3_293-345 was fused to GFP (green) and coexpressed with the EE marker mCherry-Rab5a (red). The presence of Hok1
HsH3_293-345 on EEs rescues the motility of the organelles, suggesting that the human Hook3 serves similar roles in controlling motor to cargo binding in human cells. Cells were placed on an agar cushion, and image series were taken immediately using a charge-coupled device camera (CoolSNAP HQ 2 ; Photometrics) and a laser-based inverted microscope (IX81 [Olympus] equipped with a VS-LMS4 Laser Merge System [Visitron Systems] and controlled by the software MetaMorph). Frames were taken every 150 ms for 14.9 s. Images were adjusted in brightness, contrast, and  settings. Time in seconds and milliseconds; bar is in micrometers.
